Epalrestat, an aldose reductase ihibitor, reduces the levels of Nepsilon-(carboxymethyl)lysine protein adducts and their precursors in erythrocytes from diabetic patients.
To clarify the role of the polyol pathway in the intracellular formation of advanced glycation end products in human tissues, we examined the effects of epalrestat, an aldose reductase inhibitor, on the level of Nepsilon-(carboxymethyl)lysine (CML) along with 3-deoxyglucosone (3-DG) and triosephosphates in erythrocytes from diabetic patients. Plasma thiobarbituric acid-reactive substances (TBARS) were also determined as indicators of oxidative stress. Blood samples were collected from 12 nondiabetic volunteers, 38 untreated type 2 diabetic patients, and 16 type 2 diabetic patients who had been treated with 150 mg epalrestat/day. Blood samples were also collected from 14 of the untreated type 2 diabetic patients before and after the administration of epalrestat for 2 months. The amount of erythrocyte CML was determined by a competitive enzyme-linked immunosorbent assay, and 3-DG was measured by high-performance liquid chromatography In diabetic patients not treated with epalrestat, the erythrocyte CML level was significantly elevated above levels seen in nondiabetic individuals (49.9 +/- 5.0 vs. 31.0 +/- 5.2 U/g protein, P < 0.05) and was significantly lower in patients receiving epalrestat (33.1 +/- 3.8 U/g protein, P < 0.05). Similar results were observed with 3-DG. The treatment of patients with epalrestat for 2 months significantly lowered the level of erythrocyte CML (46.2 +/- 5.6 at baseline vs. 34.4 +/- 5.0 U/g protein, P < 0.01) along with erythrocyte 3-DG (P < 0.05), triosephosphates (P < 0.05), fructose (P < 0.05), sorbitol (P < 0.05), and plasma TBARS (P < 0.05) without changes in plasma glucose and HbA(1c) levels. A positive correlation was evident between the erythrocyte CML and sorbitol (r = 0.49, P < 0.01) or fructose (r = 0.40, P < 0.05) levels in diabetic patients. The results indicate that epalrestat administration lowers CML and associated variables and that polyol metabolites are correlated with CML in the erythrocytes of diabetic patients. The observed results suggest that aldose reductase activity may play a substantial role in the intracellular formation of CML in the mediation of reactive intermediate metabolites and oxidative stress.